Species comparison of methemoglobin reductase.
Methemoglobin (MHb) formation is effective in treating cyanide (CN) poisoning. Endogenous activity of the enzyme MHb reductase (MR) reflects the capacity to reduce MHb and thus represents a key factor for evaluating anti-CN efficacy of MHb formers. MR activity was measured in whole blood of nine animal species and was compared with human MR activity. The animals in this comparative study included seven nonhuman primate (NHP) species, the beagle dog, and the ferret. Although exhibiting higher MR activity than in humans, the rhesus and aotus NHPs' average MR activity was the closest to humans', with raw data from each NHP showing overlap with human raw data. The beagle dog, used extensively to study anti-CN characteristics of MHb formers, was the sole species that displayed MR activity lower than in humans, with no data overlap. Based on MR activity, the rhesus and aotus NHPs may each represent a more accurate model for predicting human responses to MHb formers. The data from this study provides a unique interspecies enzyme comparison, which should facilitate future rational development of anti-CN MHb formers.